I. INTRODUCTION
In 1996, Nakamura and Fasol in Nichia Company combined a blue LEDs chip with a yellowish phosphor (YAG:Ce) to produce the white light. However, the color rendering index of YAG:Ce phosphor for WLEDs is too low to be used in warm white LEDs because of lacking a red component (color rendering index (CRI≤85)) [1] . Recently, the rare earth ionsdoped alkali earth aluminates have attracted much attention owing to their high luminescence in blue green to red regions [2, 3] , which have been widely used in the illumination, medical instruments, displays, etc. Nowadays, the most used activators in the red emitting phosphors are Eu 2+ and Eu 3+ , followed by Ce
3+
and Sm 3+ etc. Nevertheless, most of these rare earth ions are very expensive and some chlorides, citrates, and oxides of the above rare earth ions are toxic and harmful, which greatly limits their further applications in W-LEDs. In contrast, the transition-metal ions have lower price but higher luminescence property [4] . In recent years, transition-metal ions-doped strontium aluminates-based phosphors have been found to exhibit high brightness and already applied in some commercial LEDs [5] . A new Sr 4 Al 14 O 25 :Mn 4+ phosphor has been prepared by high temperature solid state reaction method previously, which showed high * Authors to whom correspondence should be addressed. Email: drxuyudong@126.com, leiw03@126.com, Tel./FAX: +86-551-62901362 brightness and luminescence chromaticity [6] . However, it was noticeable that the luminescence intensity of [12] . Subsequently, researchers found that Sm 3+ ion showed strong emission in variety of lattices in the range from strong yellow to red region [13, 14] .
It is known that the emission range of Sm 3+ is overlapped with the excitation range of Cr 3+ , which possibly results in the occurrence of energy transfer be- • C in air for 2 h, and finally sintered in a tubular furnace at 1350
• C for 5 h in an oxidizing atmosphere (O 2 flowing gas).
The crystal phases of phosphors were identified with an X-ray diffractometer (D/MAX2500V). SEM characterization was carried out using a JSM-6490LV SEM instrument. The excitation spectra and emission spectra of the phosphors were measured with a HITACHI F-4500 fluorescence photometer equipped with a 150 W Xe lamp as the excitation source. All the measurements were performed at ambient temperature.
III. RESULTS AND DISCUSSION
A. XRD characterization of the prepared phosphors XRD patterns of the un-doped, 0.1%Mn Fig.3 . It was shown that the phosphor sample prepared with 0.1%Mn 4+ consisted of irregular shape particles with an average size of 2.5 µm (Fig.3(a) ). By contrast, the particles in the sample prepared with 0.1%Cr 3+ were somewhat homogeneous in grain size (Fig.3(b) ). However, it should be noted that there are little or indistinct differences in grain sizes and morphologies when Sm 3+ ions or Cr 3+ ions were co-doped into the above samples.
C. Photoluminescence properties of Sr4Al14O25:Cr
3+ + Sm 3+ phosphor Figure 4 shows the excitation spectra and emission spectra of Sr Fig.7 .
It is shown that the luminescence intensity was the greatest when the concentration of the doped Sm 3+ ions is 1.0%. With any further increment of Sm 3+ concentration, the emission intensity decreased owing to the concentration quenching effect. Therefore, the optimum concentration of Sm ions in Sr 4 Al 14 O 25 :0.1%Cr 3+ +x%Sm 3+ system was 1.0%. ions. Obviously, the results were highly close to the previous investigations [6] . 
D. Photoluminescence properties of co-doping Cr

